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DETAILED ACTION 

Response to Amendment 

1 . This Office Action is in response to applicant's communication filed 9 April 2008, 
in response to the Office Action mailed 10 January 2008. The applicant's remarks and 
amendments to the claims and specification were considered, with the results that 
follow. 

2. Claims 8, 11 and 12 have been cancelled, while claims 1-7, 9 and 10 remain 
pending in this application. 

Continued Examination Under 37 CFR 1.114 

3. A request for continued examination under 37 CFR 1.114, including the fee set 
forth in 37 CFR 1.17(e), was filed in this application after final rejection. Since this 
application is eligible for continued examination under 37 CFR 1.114, and the fee set 
forth in 37 CFR 1 .17(e) has been timely paid, the finality of the previous Office action 
has been withdrawn pursuant to 37 CFR 1.114. Applicant's submission filed on 9 April 
2008 has been entered. 

Claim Rejections - 35 USC § 103 

4. The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 
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5. Claims 1-7, 9 and 10 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Koch (US 2002/0055979) in view of Tang (US 6,775,717). 

As per claim 1 , Koch teaches a first processor bus as [a first processor bus 40 
(paragraph 0050 and figure 4)], a first processor connected to the first processor bus 
as [a first processor P1 is connected to a processor bus 40 (paragraph 0050 and 
figure 4)], a first direct memory access unit with an external direct memory access 
channel, and connected to the first processor bus as [DMA 41, with external interface 
42, is connected to processor bus 40 via interface 44 (paragraph 0051 and figure 
4)], a first programmable unit-programmable by the first processor being connectable, 
via the first external direct memory access channel, to the first direct memory access 
unit as [access unit 51, connected to DMA 41 via its external interface 42 
(paragraph 0051 and figure 4) which can be set up by external agents (such as the 
processor) for the remote processor to gain access to the shareable unit 
(paragraph 0045)], a first shareable unit being connectable to the first processor bus as 
[shareable unit 43 connected to processor bus 40 (figure 4)], a second processor 
bus as [the second processor bus 50 (paragraph 0050 and figure 4)], a second 
processor connected to the second processor bus as [a second processor P2 that 
also has a processor bus 50 (paragraph 0050 and figure 4)], a second direct 
memory access unit with an external direct memory access channel, and connected to 
the second processor bus as [DMA 54, with external interface 55, is connected to 
the processor bus 50 via interface 57 (paragraph 0052 and figure 4)], a second 
programmable unit-programmable by the second processor-being connectable, via the 
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second external direct memory access channel, to the second direct memory access 
unit as [access unit 48, connected to DMA 54 via its external interface 55 
(paragraph 0051 and figure 4) which can be set up by external agents (such as the 
processor) for the remote processor to gain access to the shareable unit 
(paragraph 0045)] and a second shareable unit being connectable to the second 
processor bus as [shareable unit 53 connected to the processor bus 50 (figure 4)], 
wherein the first programmable unit and the second programmable unit each comprise 
a processor interface, and a direct access unit core as [the access unit comprises a 
processor interface, a direct access unit (DAU), and external DMA channel 
interface (paragraph 0045 and figure 3)] and wherein a first bi-directional 
communication channel is established between the first shareable unit and the second 
processor, and a second bi-directional communication channel is established between 
the second shareable unit and the first processor as [a communication channel for 
transferring information can be established between the first shareable unit and 
the second processor and between the second shareable unit and the first 
processor (paragraph 0051)]. 

Koch does not explicitly teach wherein the first programmable unit and the 
second programmable unit each comprise two external direct memory access channel 
interfaces, however. 

Tang teaches wherein the first programmable unit and the second programmable 
unit each comprise two external direct memory access channel interfaces as [a first 
DMA channel interface for participating in a first DMA transfer, and a second DMA 
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channel interface providing a DMA channel request for a next DMA transfer 
(column 2, lines 42-55)]. 

Koch and Tang are analogous art, as they are within the same field of endeavor, 
namely instruction processing, and DMA control. 

It would have been obvious to one of ordinary skill in the art, at the time the 
invention was made, to include the dual DMA channel interfaces taught by Tang in each 
of the programmable units taught by Koch. 

The motivation for doing so, as provided by Tang, would have been [the second 
DMA channel interface provides a DMA channel request for a next upcoming DMA 
transfer, before the current DMA transfer is completed, and initiating set up of the 
second transfer before the completion of the first, to reduce the latency due to set 
up time between DMA transfers (column 2, lines 42-55)]. 

As per claim 2, Koch teaches wherein the first and/or second bi-directional 
channels are half-duplex channels or full-duplex channels as [the access unit 48 
provides a half-duplex channel to and from the processor bus 40 and the DMA 
unit 54 (paragraph 0055)]. 

As per claim 3, Koch teaches wherein both processors are similar from an 
architectural point of view as [processors P1 and P2 are similar from an 
architectural point of view (claim 2)]. 
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As per claim 4, Koch teaches wherein the processors are implementations of the 
same type of processor design as [processors P1 and P2 are implementations of 
the same type of processor design (claim 3)]. 

As per claim 5, Koch teaches wherein the processors are implementations of 
different types of processor design as [processors P1 and P2 are implementations of 
different types of processor design (claim 4)]. 

As per claim 6, Koch teaches wherein the shareable unit is a memory, a 
peripheral, an interface, an input device or an output device as [examples of shareable 
units are: volatile memory, non-volatile memory, peripherals, interfaces, input 
devices, output devices, and so forth (paragraph 0044)]. 

As per claim 7, Koch teaches wherein one of the two processors is a CPU, a 
microprocessor, a DSP, a system controller, a co-processor or an auxiliary processor as 
[the processors described can be any of the following: a CPU, a microprocessor, 
a DSP, a system controller, a co-processor, an auxiliary processor, and so forth 
(paragraph 0043)]. 

As per claim 9, Koch teaches wherein the processor interface has a 
programming link for either connecting to a corresponding processor bus or for 
connecting to a corresponding processor as [the access unit has a data link 33 and a 
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control link 34 for connection to the processor bus (paragraph 0045 and figure 
3)]. 

As per claim 10, Koch teaches wherein the first and second bi-directional 
communication channels transfer data and/or control information to and from the first 
and second shareable units via the communication channels as [each communication 
channel is employed for transferring data and/or control information to and from 
the shareable units (claim 11)]. 

Response to Arguments 

6. Applicant's arguments with respect to claim 1 have been considered but are moot 
in view of the new ground(s) of rejection. 

Tang (US 6,775,717) teaches the use of two external DMA channel interfaces for 
readying multiple DMA channel requests within the same unit simultaneously. 

Conclusion 

7. The following is a summary of the treatment and status of all claims in the 
application as recommended by M.P.E.P. 707.07(i): claims 8, 1 1 and 12 have been 
cancelled; claims 1-7, 9 and 10 are rejected. 

8. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. 
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a. Nair (US 5890013) - teaches an inter-processor communication system in 
which each processor has private data and program busses, and these busses 
are connected to shared memory banks which can be switched between 
processors. 

b. Sunahara (US 5093780) - teaches an inter-processor communication 
system where each processor writes communication information to a shared 
memory, and a data link controller transfers data to a memory attached to a 
second processor automatically. 

9. The examiner requests, in response to this Office action, support be shown for 
language added to any original claims on amendment and any new claims. That is, 
indicate support for newly added claim language by specifically pointing to page(s) and 
line number(s) in the specification and/or drawing figure(s). This will assist the examiner 
in prosecuting the application. 

1 0. When responding to this office action, Applicant is advised to clearly point out the 
patentable novelty which he or she thinks the claims present, in view of the state of the 
art disclosed by the references cited or the objections made. He or she must also show 
how the amendments avoid such references or objections. See 37 CFR 1.111 (c). 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to George D. Giroux whose telephone number is (571)272- 
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9769. The examiner can normally be reached on Monday through Friday, 9:30am - 
6:00pm E.S.T. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Eddie P. Chan can be reached on 571-272-4162. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/Eddie P Chan/ /George D Giroux/ 

Supervisory Patent Examiner, Art Unit 21 83 Examiner, Art Unit 21 83 



